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ABSTRACT
Objectives: This study was carried out to evaluate outcomes of pregnancies with complete placenta previa diagnosed 
in mid-pregnancy, and evaluate whether a history of caesarean section and placenta location effect the resolution of 
placenta previa.
Material and methods: A prospective observational study was conducted on patients diagnosed with complete placenta 
previa by ultrasound examination between 20+0 weeks and 25+6 weeks of gestation. Patients were grouped in terms of 
placenta location (anteriorly or posteriorly located) and presence/absence of prior caesarean section. Maternal demograph-
ics, ultrasound findings and pregnancy outcomes were subsequently compared between these groups. Statistical analysis 
was performed by using SPSS version 16.0.
Results: 70 patients with the above characteristics were recruited in our study. Of the 70 patients, 21 (30%) had prior cae-
sarean section, and 41 (58.6%) had an anteriorly located placenta. Patients with prior cesarean delivery delivered earlier 
(36.9 ± 2.2 weeks versus 38.0 ± 1.8 weeks, P = 0.039). Furthermore, 74.3% of the placenta previa resolved by delivery. Prior 
caesarean section (RR 2.941, 95% CI 0.938–9.216, P 0.024) and anterior placenta (RR 3.805, 95% CI 1.126–12.855, P 0.031) 
were related to greater risk of persistence of placenta previa to term.
Conclusions: Prior caesarean section and anteriorly located placenta are important factors that modify the risk that previa 
will complicate delivery. Our findings may be useful for patient counselling and future management of the condition.
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INTRODUCTION
Peripartum hemorrhage is one of the most preventable 
causes of maternal mortality worldwide [1]. Complete pla-
centa previa (CPP) is a major contributor to severe postpar-
tum hemorrhage (PPH), especially when it is associated with 
placenta accreta. CPP is associated with increased maternal 
perinatal morbidity and mortality [2]. As revealed by ultra-
sound examination, the incidence of CPP during the sec-
ond trimester is reportedly between 0.49% and 5.6% [3, 4]. 
Although more than 90% of placenta previa discovered at 
mid-pregnancy resolves prior to delivery, CPP is more likely 
to persist [5].
Several studies show that CPP might be an entity clini-
cally different from incomplete placenta previa and associ-
ated with worse pregnancy outcomes [6–10]. Development 
of ultrasonic imaging has led to better understanding of 
the relationship between the internal cervical os and the 
placental margin and allowed us to more precisely identify 
the location of the placenta and the type of placenta previa. 
Nonetheless, data are still limited concerning the pregnancy 
outcomes of patients with CPP diagnosed at mid-pregnancy.
Furthermore, studies have reported widely different 
results regarding the resolution of placenta previa [11–13]. 
Multiple investigators have studied the impact of placenta 
location and prior caesarean section on the resolution of 
placenta previa but have reached notably different conclu-
sions [5, 11, 14–16]. It is not known whether these factors 
exert any effect on the resolution of CPP. 
Objectives
This study was carried out to evaluate the pregnancy 
outcomes of patients diagnosed with CPP at mid-pregnancy 
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to better understand the influence of prior caesarean section 
and placenta location on the resolution of placenta previa.
MATERIAL AND METHODS
This prospective cohort study examined patients 
with singleton pregnancies who underwent ultrasound 
examination during mid-pregnancy. The study protocol 
was approved by the local Institutional Review Board, and 
an informed consent for the research was obtained from all 
subjects in accordance with the World Medical Association 
Declaration of Helsinki. Patient anonymity was preserved. 
This study does not violate the policies and/or procedures 
described in ‘Specific Inappropriate Acts in Publication Pro-
cess. Women were enrolled if they were diagnosed with CPP 
between 20+0 weeks and 25+6 weeks of gestation. To evalu-
ate whether resolution occurred, the women were sono-
graphically examined every 4 to 6 weeks. On each ultrasonic 
examination, gestational age (GA) at the examination and 
the distance in centimetres between the placental margin 
and the internal cervical os were recorded. All participants 
were followed until they delivered, and data were collected, 
including intraoperative confirmation of placenta previa. 
Patients whose pregnancies were terminated because of 
malformations and who delivered in other hospitals were 
excluded from the evaluation.  
Between April 2014 to January 2015, 70 patients in total 
were recruited in our study. Patients were grouped in terms 
of placenta location (anteriorly or posteriorly located) and 
presence/absence of a history of caesarean section. In this 
study, CPP was defined when a placenta covered the inter-
nal os of the cervix completely, while the position was de-
fined as normal when placental–cervical distance was more 
than 2 cm. Maternal demographics, ultrasound findings and 
pregnancy outcomes were then compared between these 
groups. Postpartum hemorrhage in this study is defined 
as a blood loss of 1000 mL or greater, or a blood loss with 
associated signs or symptoms of hypovolemia, that occurs 
within 24 h of delivery, regardless of the mode of delivery.
SPSS version 16.0 (SPSS, Chicago, IL) was adopted to 
perform statistical analysis. Continuous variables were ex-
pressed as the mean ± standard deviation or medians. Quali-
tative variables were presented as absolute frequency and 
percentage. Cox regression analysis was used for statistical 
analysis. P value < 0.05 was considered significant.
RESULTS
70 women were enrolled in this study. 21 women had 
a prior caesarean delivery, and 49 did not. 41 CPPs were 
located anteriorly and 29 posteriorly. Patients with prior 
cesarean delivery tended to be advanced in age (34.7 ± 4.8 vs 
30.5 ± 4.0, P = 0.000), gravidity (4.1 ± 1.6 vs 2.0 ± 1.2, P = 0.000) 
and parity (0.8 ± 0.6 vs 0.1 ± 0.2, P = 0.000). Incidence of 
prior dilatation and curettage was also increased in this 
group. However, there was no significant difference in these 
maternal characteristics between anterior and posterior 
groups (Tab. 1).
While mean gestational age at initial diagnosis was simi-
lar for cesarean group and non-cesarean group, mean gesta-
tional age at resolution was obviously later in cesarean group 
( 36.4 ± 2.7 vs 30.5 ± 5.3, P = 0.000), indicating that placenta 
migrated slower in these patients (Tab. 2). Patients with prior 
cesarean delivery resolved less frequently (33.3% vs 91.8%, 
P = 0.000) and delivered earlier (36.9 ± 2.2 vs 38.0 ± 1.8, 
P = 0.039). Mean GA at initial diagnosis, at resolution and 
at delivery were the same for anterior group and posterior 
group. However, resolution of CPP occurred more often in 
women with posteriorly located placenta (55.2% vs 87.8%, 
P = 0.002).
Table 3 shows odds for the persistence of placenta previa 
to term. In a Cox regression model, after adjusted for ma-
ternal age ≥ 35 and prior abortion, prior caesarean section 
(RR 2.941, 95% CI 0.938–9.216, P 0.024) and anterior placenta 
Table 1. Demographic data stratified by prior CS and placenta location
Prior cesarean section Placenta location
Characteristic Yes (n = 21 ) No (n = 49) P Anterior (n = 41 ) Posterior (n = 29) P
Maternal age [years] 34.7 ± 4.8 30.5 ± 4.0 0.000 32.7 ± 4.2 31.1 ± 4.8 0.159 
Gravity 4.1 ± 1.6 2.0 ± 1.2 0.000 3.1 ± 1.9 2.3 ± 1.2 0.051  
Parity 0.8 ± 0.6 0.1 ± 0.2 0.000 0.4 ± 0.6 0.2 ± 0.5 0.092  
Prior dilatation and curettage 17 (81.0%) 26 (53.1%) 0.028 20 (69.0%) 23 (56.1%) 0.276 
Prior uterine surgery 5 (23.8%) 8 (16.3%) 0.687 8 (27.6%) 5 (12.2%) 0.103
Assisted reproductive technology 4 (19.0%) 11 (22.4%) 1.000 7 (24.1%) 8 (19.5%) 0.642
Posterior placenta 10 (47.6 %) 31 (63.3%) 0.223 — — —
Prior cesarean section — — — 11 (37.9%) 10 (24.4%) 0.223
Data are presented as mean ± SD or number (percent)
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discovered between 14 and 26 weeks of gestation [17]. 
Over the past 30 years, ultrasonographic examination in 
the diagnosis of placenta previa has greatly advanced; 
therefore, the study may not be relevant. Another study in 
2000 found that the entire placenta previa did not migrate 
during the third trimester[12]. However, the power of their 
study may be limited due to a small sample size of CPP 
subjects. Recently, Blouin et al. [18] carried out a retrospec-
tive cohort study on 714 cases of complete or incomplete 
previa. Coincidently with our findings, their study showed 
that 12% of CCP discovered between 15 and 19 weeks of 
Table 2. Data of placental migration stratified by prior CS and placenta location 
Prior cesarean section Placenta location
Characteristic Yes (n = 21) No (n = 49) P Anterior (n = 41) Posterior (n = 29) P
Gestational age at initial detection 23.2 ± 1.3 22.8 ± 1.9 0.416 23.3 ± 2.0 22.7 ± 1.5 0.144 
Gestational age at resolution 36.4 ± 2.7 30.5 ± 5.3 0.000 31.7 ± 6.0 30.8 ± 5.1 0.331
Rate of resolution 7 (33.3%) 45 (91.8%) 0.000 36 (87.8%) 16 (55.2%) 0.002 
Gestational age at delivery [weeks] 36.9 ± 2.2 38.0 ± 1.8 0.039 37.3 ± 2.2 37.9 ± 1.8 0.615 
Data are presented as mean ± SD or number (percent)
Table 3. Odds for the persistence of placenta previa
Characteristic RR 95% CI P
Maternal age ≥ 35 years 1.276 0.454–3.588 0.664
Prior abortion 3.127 0.760–12.873 0.114
Prior cesarean section 2.941 0.938–9.216 0.024
Anterior placenta 3.805 1.126–12.855 0.031
Table 4. Clearance of placenta based on GA at initial diagnosis of a CPP
GA at diagnosis 
[weeks]
Patients Cleared Mean GA at 
clearance [weeks]n % n %
20.0–21.6 42 60.0 35 83.33 30.1 ± 1.2
22.0–23.6 22 31.4 14 63.63 33.0 ± 2
24.0–25.6 6 8.6 3 50.00 36.3 ± 1.4
Total 70 100 52 74.26 31.2 ± 2.3
GA — gestational age
Table 5. Patients whose placentas cleared by a specific GA range
GA at clearance 
[weeks]
Cleared Cumulative 
clearance, %n %
24.0–27.6 7 10.00 10.00  
28.0–31.6 15 21.43 31.43
32.0–35.6 22 31.43 62.86
36.0–delivery 8 11.40 74.26
GA — gestational age
(RR 3.805, 95% CI 1.126–12.855, P 0.031) were significantly 
related to greater risk of persistence of placenta previa to 
term. 52 (74.3%) CCPs eventually resolved. The mean GA at 
resolution was 31.2 ± 3.4 weeks (Tab. 4 and 5). Overall, 10% 
of placenta previa resolved before 28 weeks of gestation, 
31.4% before 32 weeks and 62.9% before 36 weeks, while 
a small number [8 (11.4%)] resolved at or after 36 weeks. 
Data for 18 patients whose placenta previa did not 
resolve by delivery are summarized in Table 6. These pa-
tients consisted of 12 patients with CPP; 1 with partial pla-
centa previa, 3 with marginal placenta previa and 1 with 
a low-lying placenta at last ultrasound examination or at 
delivery. All 18 patients had caesarean deliveries. 3 patients 
were delivered emergently and 3 suffered from postpartum 
haemorrhage.
Our results showed no significant difference in obstetric 
outcomes and neonatal outcomes between cesarean group 
and non-cesarean group, and between anterior group and 
posterior group (Data was not shown). No subjects received 
hysterectomy in this series.
DISCUSSION
This study evaluated the outcomes of CPP discovered in 
mid-pregnancy and the impact of prior caesarean section 
and placental location on the resolution of CPP.
The significant decrease in maternal perinatal mortality 
has been ascribed to two major progress in the manage-
ment of placenta previa: the liberal use of cesarean section 
plus maternal blood transfusion supply and expectant treat-
ment of placenta previa. Nevertheless, placenta previa still 
contributes to a prominent proportion of maternal perinatal 
morbidity and mortality. However, no serious complications, 
such as hysterectomy or foetal death, occurred in our study. 
The resolution rate of CPP before delivery in our study 
was 74.3% with a mean GA of 31.2 ± 3.4 weeks at clearance. 
Overall, 10% of placenta previa resolved before 28 weeks 
of gestation, 31.4% before 32 weeks and 62.9% before 
36 weeks. To date, reports on the resolution of CPP diagnosed 
in mid-pregnancy are scanty, and their findings are incon-
sistent. A study conducted by Townsend in 1986 suggested 
that the placenta did not migrate in cases of central previa 
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gestation and 34% of those discovered between 20 and 
23 weeks of gestation persisted to delivery. Similarly, Lal et 
al. and Osmundson et al. showed that the resolution rates 
in CPP diagnosed during the second trimester were 84% 
and 59.1%, respectively [13, 19].
While it is well-documented that placental migration oc-
curs during the second half of pregnancy in most mid-preg-
nancy placenta previas, the exact mechanism has not been 
thoroughly elucidated to date. One of the explanations is 
that thin placental margins gradually atrophy due to poor 
vascularization, meanwhile other regions continue to de-
velop, and consequently, migrate towards better vascular-
ized regions. However, it seems that the placental migration 
rate is not constant. Some factors, such as type of placenta 
previa, placental location, prior caesarean section, degree 
of coverage over internal cervical os, gestational week and 
distance of placental edge from the internal os at initial 
detection, were reportedly associated with placental migra-
tion [4, 5, 14, 19–23].
The influence of prior caesarean delivery on placental mi-
gration has been previously reported. Recently, Naji et al. [14] 
demonstrated that the presence of a caesarean section scar 
influenced the site of placental implantation but exerted no 
effect on placental migration in future pregnancies. Incon-
sistent with that finding, other studies showed that prior 
caesarean section related to a smaller chance of resolution. 
The scarred lower uterine segment caused by prior surgery 
was believed to impede placental migration, resulting in less 
frequent resolution [11]. Furthermore, caesarean section 
served as the primary contributor to placenta accreta or 
increta [24], which may impede placental migration. Con-
sistent with these findings, our study showed that prior 
caesarean section significantly decreased the likelihood of 
resolution of placenta previa by delivery.
In studies by Lal et al. [11] and Eichelberger et al. [19], 
migration rates in anteriorly situated placentae showed no 
difference from that of posteriorly situated ones. However, 
Magann et al. [16] showed a higher possibility of resolu-
tion in posteriorly located previa, and attributed the phe-
nomenon to the disproportion in the growth of uterine 
smooth muscles between anterior placentas and posterior 
ones. Conversely, other studies believed that placenta pre-
via with an anteriorly located placenta was more likely to 
migrate, and the migration was secondary to a thinner lower 
uterine segment on the anterior portion of the uterus, lead-
ing to a more pronounced upward migration [11, 25]. While 
Lal et al. [11] demonstrated that placental location did not 
influence the resolution of placenta previa. we found that 
resolution was more frequent in women with posteriorly 
located CPP. Since the two studies were of prospective de-
sign, and had a similar number of subjects, the difference 
might be ascribed to the racial difference. 
Table 6. Summary of 18 patients whose placenta previa persist to delivery
GA at diagnosis 
[weeks] Age [years] Prior CS
Placental 
location
GA at delivery 
[weeks] Previa type Emergency CS PPH Hysterectomy
22.0 31 No Anterior 36.5 Complete No No No
22.6 34 Yes Anterior 38.3 Complete No No No
22.3 29 No Anterior 38.6 Complete No No No
22.3 40 Yes Posterior 39.5 Marginal No No No 
23.1 32 No Anterior 38.6 Complete Yes No No 
22.0 38 Yes Posterior 38.6 Marginal No No No
22.5 35 Yes Anterior 37.3 Complete No Yes No
24.1 37 Yes Anterior 39 Partial No No No
23.3 32 Yes Anterior 39.6 Complete No No No
23.1 24 Yes Posterior 38.2 Complete No No No
23.3 36 Yes Anterior 38 Marginal Yes No No 
25.1 30 Yes Posterior 39 Complete No No No
23.0 33 Yes Posterior 37.4 Complete No No No
22.3 32 Yes Anterior 36.1 Complete No No No
21.0 40 Yes Anterior 40.2 Low-lying Yes No No 
25.2 41 Yes Anterior 37.1 Complete No Yes No
23.3 36 Yes Anterior 37.1 Complete No No No 
21.1 31 No Anterior 40 Complete No Yes No
GA — gestational age; CS — cesarean section; PPH — postpartum hemorrhage
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The power of the study lay in its prospective nature. 
The main limitations included: the relatively small size of 
the subject population and that it was only a single-center 
study. A larger and multi-center study is warranted to further 
confirm the findings in this study.
CONCLUSIONS
In summary, when a complete placenta previa is diag-
nosed mid-pregnancy, a small percentage of the cases will 
persist to delivery. What is more, prior caesarean section 
and anteriorly located placenta are important factors that 
modify the risk that previa will complicate delivery. Such 
information may be useful for counseling patients and as-
sisting with future management decisions.
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